SUMMARY Motor neglect is characterised by an underutilisation of one side, without defects of strength, reflexes or sensibility. Twenty cases of frontal, parietal and thalamic lesions causing motor neglect, but all without sensory neglect, are reported. It is proposed that the cerebral structures involved in motor neglect are the same as those for sensory neglect and for the preparation of movement. As in sensory neglect, the multiplicity of the structures concerned suggests that this interconnection is necessary to maintain a sufficient level of activity. Predominance of left sided neglect by right sided lesions suggests that the left hemisphere is dominant for deliberate activity; hemispheric dominance could be applied to sensory neglect where conscious awareness would play the role of deliberate activity.
The terms unilateral motor neglect or unilateral hemi-inattention are used nearly interchangeably in the classic as well as in contemporary literature and reviews. Neglect may either be global' or partial (dissociated), as is the case with a visual and spatial neglect, a sensory neglect, a hemicorporeal neglect and even a olfactory neglect.2 Unilateral underutilisation of the limbs is frequently reported as a phenomenon associated with the "Neglect Syndrome". Its isolated appearance was mentioned in the older literature2-4 under various names. With P Castaigne,56 we have drawn attention to a disturbance of spontaneous movement involving one half of the body and having the appearance of hemiplegia, yet with normal strength and dexterity, which can be proven by prompting an extraordinary effort on the part of the patient during the examination. We have called this disorder Motor Neglect.
The purpose of this communication is to present 20 cases of motor neglect in which localisation of the lesion is sufficiently well defined to allow a discussion of the topography of the lesion and the possible pathophysiological mechanisms involved.
Patients
Motor neglect was unilateral in each of the cases and included, on the affected side, the following characteristics: underutilisation of the upper extremity for tasks that could be performed with the "healthy side" even when this was inconvenient (for example when they required a change in position of the body); non participation or feeble participation in bimanual tasks (such as clapping, opening a bottle, buttoning or unbuttoning a garment); under-or non-participation of the hand in gesturing when speaking; lack of arm swing when walking. This spontaneous underutilisation contrasted with near normal movement and strength, when the examiner actively encouraged the patient to use the arm. In some cases, the patient described the disturbance by saying that the hand was lazy or unreliable, although the required task finally was performed correctly. The patient had to "command" the hand to perform, he had to think of using it. In other cases, when the right hand was affected, the patient would say that he had become a left hander whereas he had been right handed. The disturbance rarely affected the upper limb alone; it usually involved both extremities but predominantly the upper. In the lower extremity the disorder was manifested by a lag in movement and a reduced range of motion, and automatic movements were specially disturbed: the affected leg lagged behind the good one when walking, or the leg stayed on the bed when the patient attempted to get up, causing falls. Here, as in the case of the arm, deliberate effort would compensate for the disturbance.
In order to avoid confusing motor neglect with classical hemiplegia we have reported in this series only cases that did not have a marked reduction of muscle strength or other motor or reflex disturbance. We have included cases with hypotonia and other disorders of movement that increased or 152 tended to make motor neglect more obvious, but which were not constant; these were: (1) Lack of spontaneous "placing reaction". This was almost constant. When the patient was sitting, he let his hand rest along his body or between his legs rather than putting it " normally" on his thigh or on the arm of a chair. The leg could also be left in an uncomfortable position such as behind the body, or beside the chair, sometimes "lying on the back of the toes". In some cases, it tended to upset the equilibrium. When the subject moved from one place to another, no attempt was made by the hand to avoid hitting objects (for instance, the back of a chair); and such incidents did not produce change in the patient's posture. At times, the hand could be left to drag passively on the surface of a bed or table. As the patient got into bed, the arm or leg would be left hanging out of bed. In other instances, the arm might be caught up under the body or the leg be crossed under the healthy leg in an uncomfortable position which the patient did not seem to notice. However, in all cases, a comment from the examiner or a mere exhortation to assume a better position without specification, caused the patient to rectify his posture. ( 2) The insufficient or delayed reaction to assume correct posture could be so severe as to be absent; in this case the patient, losing his balance, fell to the affected side. There was no attempt to avoid the fall, or to minimise the shock. (3) There was a lack of automatic withdrawal reaction to painful stimulation, which could be striking: the patient, who appreciated pain normally, did not move the limb away although he protested and attempted to use the healthy limb to retrieve the affected one or fence away the painful stimulus. This sign, at times, was difficult to interpret as some patients believed that they must stoically sustain painful stimulation. (4) (C) Flat lesions ("en plaque") involving the external cortex of the frontal lobe (meningioma "en plaque" case 10, and frontal lobectomy indenting and cutting through the back of the posterior part of F1-F2, case 9).
The thalamic lesion consisted of a nucleus of confluent lacunae in the ventro-lateral region of the thalamus, but overlapping the internal capsule and the subthalamic region.
In all of our patients, motor neglect lasted a few days to a few weeks. After that, it evolved either to suspected from disturbances sometimes associated with the syndrome of motor neglect (for example, clinical frontal lobe findings, disorder of language, hemianopsia or visuo-spatial disorders and cerebellar sydrome) and not from the motor neglect itself. Isolated unilateral motor neglect involving disorder of "automatic" placement of the limbs is in our experience, due to a contralateral lesion of the region of the foot of Fl. In some cases, this finding allowed us to direct surgical investigations and intervention to the appropriate region. Unilateral reduction in the range of motion, disproportionate to the motor deficit, is observed in patients affected with various disorders, including a left hemiparesis, hemiparkinsonism, hemichorea,'°t halamic syndrome," and unilateral neglect.'2 13 The reduction in the range of motion is often cited only in passing; when this phenomenon is analysed it is often done in a psychological manner, the preference for utilising the healthy hand being considered as "quite natural". Some authors have, however, offered an interpretation which takes into account the organisation of movement, disorder of the sensory afferents,'2 1 ' hemi-inattention.'
Isolated unilateral underutilisation has already been described in a more or less explicit manner and under various names. Hartmann3 described an akinesia of the left limbs secondary to an ischaemic lesion of the right frontal white matter at the level of F2. Liepmann in 19084 took the psychoparalysis on "Bruns" paralysis out of the category of apraxia: "This disturbance is not linked to loss of memory for the movement but rather to the fact that the limb is underutilised; this is why, when the movement is achieved, it is normal. This abnormality is therefore half-way between paralysis and apraxia. The seat of the disorder is probably the central cerebral cortex, and includes perhaps, the adjacent anterior and posterior cortex". Wilson in 1908'5 reported an observation of "absence of initiative". The patient was a wounded man observed after the extraction of a bullet lodged into the right parietal lobe. For a few days, he displayed astereognosis with disorders of deep sensation which appeared mild, and a nonutilisation of the left hand in spite of normal strength. Thomas and Ajuriaguerra'6 described similar patients in which they gave a detailed description of the deficit which is very much like our own; in the absence of any sensory or motor abnormality, the patients underutilised the limb. They interpreted this as a sign of hemispheric lesion, without giving a more precise localisation. Zoll 34 secondary motor area,35 the premotor cortex,24 the thalamus, and notably the ventrolateral nucleus.36-40 These structures and the motor areas are, physiologically and anatomically, largely interconnected.24 Therefore, one can hypothesise that motor neglect is a disorder related to a defect in the "triggering" of these structures which prepare and programme movement and that the interconnections between these different structures are necessary to maintain each one at a sufficient functional level. It is possible that the underutilisation observed in the partial and asymmetrical lesions of the sensitive afferents'9 or of the pyramidal tract20 or in Parkinsonism may be due to the same mechanism of the lowering of the functional level of all the structures of a hemisphere participating in the organisation of motricity. As regards the motor neglect itself, the reversibility of this disorder in situations of emergency, when it becomes urgently necessary to act, proves that other possibilities for a "preparatory" motor system do exist. The transitory character of the motor neglect in the presence of non-progressive lesions (surgical corticectomy) shows also the existence of alternative systems.
Valenstein and Heilman'8 offer two possible explanations for the hypokinesia and motor extinction they observed. First they compared the disturbance to the unilateral hypokinesia induced in animals by lesions of the dopaminergic system. However, as already pointed out, the lesions of the patients are far from being limited to the caudate nucleus but also affect the anterior limb of the internal capsule and tend to resemble the frontal lesions of our patients. The second possible explanation was that the activation system of the healthy hemisphere helps the diseased hemisphere (in their cases the right hemisphere) in planning motor actions except when it is occupied with its own tasks. This interpretation is compatible with the one we now propose.
In the present series of cases of motor neglect, the method of patient selection was responsible for the weak preponderance of patients with right hemispheric lesion and left motor neglect. One must stress that the language in question is not necessarily a very elaborate one. Encouragements at a very simple linguistic level improve the performance of the "neglected" hand. There are in fact reasons to believe that the left hemisphere plays, from birth, a predominant role in the discrimination of sounds in the mother's language;51 52 the role of maternal language in inciting movement is quite evident. Several sorts of evidence support the idea that the mechanism of motor and sensory neglect are closely related: frequency of association, topographic proximity of lesions causing both of them; secondary appearance of visual neglect in two of our patients due to the growth of the tumour responsible for the initial motor neglect. Thus the hypothesis that we propose to explain motor neglect could also be applied to sensory neglect. Awareness, that is conscious awareness, would play the role of 157 deliberate and purposeful effort in motor neglect, assuming that it has the same relationships with the left hemisphere and language. 
